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ABSTRACT

The demand for radiation protection personnel has
increased during the past several years and can be expected to
continue to increase for several years to come. This document gives
the results of the latest survey of institutions offering degree
programs in this field. Such a small segment of the total college
enrollaent is represented in health physics and related studies that
other sarveys cannot single them out. These students are vital,
however, to the continued development and use of radioactive
materials in industry, medicine, construction, research, power
production, and even agriculture. This publication should be of value
to those seeking graduates in various curriculuss included, as well
as to those vho have an interest in pursuing careers in the field.
The document covers: trends, placement, foreigm nationals, wosen, and
pinorities. Appendices include statistical tables accompanying the
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The demand for radiation protection pe~sonnel has incresased during
the past few years snd cen be exnected to continue to increase for
severa! years to come. Radistion Protection Enrollments snd Degrees
gives the results of the latest survey of institutions offering degree
programs in this field. Such & smell segment of the total college
enrollment is represented in health physica snd relsted studies that
other surveys cannot single them out. These students are vital, however,
to the continued development and use of radioective materisls in industry,
medicine, construction, research, power production, and even sgriculture.
This publication should be of velue to those seeking gradustes in the
verious curriculums included as well as to those who have an interest

in pursuing careers in the field.
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RADIATION PROTECTION
ENROLLMENTS AND DEGREES

INTRODUCTION

This is the third annual susvey of the supply of
radiation protection personnel, and the universe of
the study has heen expanded cach year as additional
programs arc identified. Three institutions and 2
department were added to the universe of the present
survey and to the historical data shown in Appendix
I and in Figure 1. Other institutions have expanded
theit programs over the years to offer additional
levels of degrees. All of these additions have served to
improve the outlook for the supply of radiation
protection personnel since the last more pessimistic
report. ' Demand estimates, however, are also higher
because of the rapidly increasing uses of radioactive
materials  in  medicine and  industry and  the
acceleration planned in nuclear power development.
The net result is a continuing demand for radiation
protection persennel which is quickly absorbing the
supply.

The numbers reported in this survey are
somewhat skewed because of the inclusion of
additional students and graduates of the biophysics
programs at the University of California at Berkeley.
Although students of the university planning careers
in radiation protection had heen included in the past.
it was determined that many other students in the
biophysics programs were completing the same core
of radiation protection courses and  could  fill
positions requiring them to “participate in
conducting, coordinating, directing or planning a
program for the evaluation or control of radiation
hazards for an installation, community. or state
agency .. .." (see Appendix 6). lrrespective of the
carcer plans of many of these students. their
capability to perform the radiation protection
functions described above would still be valid. as
shown by the findings of Dr. Dade W. Moeller in his
analysis off the records of applications for
certification by the American Board of Health
Physics. 2 Graduates whose field of study had been
radiation biology or biophysics were certificd at a
rate of 76.6 percent compared 10 69.4 percent of
those whose study ficld had been health physics and
71.4 percent of those whose study field had been

1973

physics and mathematics. The extent to which these
biophysics students are included in the nuabers used
in this report should be noted when evaluating the
potential supply of radiation protcction personnel.
Adjustments in  historical data as reported in
Appendix | have not been made for prior years’
graduates of this department.

FIGURE 1
TRENDS IN RADIATION PROTECTION
EDUCATION DEGREES GRANTED 1966- 1973

160

140
120
130 MASTERS

120

0

R’0

! DOCTORATE

BACHE LORS

1966 19,2 1968

1 1 1
1970 19N 1972

J|
1973

1969 1974



Q

ERIC

Aruitoxt provided by Eic:

alone took 16 percent, with another 10 percent going
o medical Gacthties (see Table tand Figme 2). Most
active recruitment by industry and medicine was tor
masteis' graduates. Industry recruited 19 pereent of
all MS graduates and medical facilities ok 12
percent. As i past years. the ULS. Government and
its contractors recruted at the gadwae level. taking
Il percent of master’s and 22 percent of the PhD
graduates.

The 29 percent of the 1972-73 MS graduates
remaining for further study compares 10 33 percent
who remained in 1971.72, Thirty-one percent of the

TABLE
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BS graduates and a surprising 11 percent of PhD's
abho went on fan further study compared to 54
percent and four percent, respectively, in 1971-72.
Ouly 23 pereent of Phi)'s wem into academic
employment compared 1o 36 percent last year.

Employment by State and local governments
dropped trom 1 percent of MS's in 197172 10 seven
percent. These agencies appear 1o recruit almost
exclusively at the MS-level (sce Table 1). Figure 2
shows the relative placement of the graduates at all
three degree levels.

PO = DUV TTON FLACEMENT OR PLANS OF RABIATION PROTECTION GRADUATES 1972-19713
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Plans siter Totel Bachelors _Masters Doctors*
Graduat ion Number Percent Number Fercent Number Percent Number Percent

Further study 7” 25 19 N 4y 29 ! it
Academic employment v 2 1 2 ' n 16 21
I'. §$. Government emplovmert 10 ? - ti ? R 11
GOCO (Governmente-Owned,

contractor operated) \ &3 S - ¢ [/ R 1
State and loral Goverament 2 t - ' ? (R4 t
Medical tacilities caployment

(Including teaching hospitals) 10 in 2 ? 19 12 Q 1°
Industrv employment *5 1A 9 11 29 19 2 n
Militarv Service K 5 ? 5 ? ) 3 [
Unknown [ |1 2a (A3 1] 3 10 14

ot dees et Gld G D becanse el routding
Pepetson aovoetriient
FIGURE 2
RADIATION PROTECTION GRADUATE PLACEMENT 1973
B8S8's MS’'s PhD's
2 a. y
? FOREIGN
MEDICAL GOCO  gyave.tocAL _ GOVERNMENT
7 GOVE RNMENTS 4

o
MILITARY

13 n
. INDUSTRY ACAVEMIC
FURTHER EMPL

STUDYV

29
FURTHER STUDY

6
UNKNOWN

2
ATADENUC EMPLOVMENT

1.
INDUSTRY

Lk o
MEDICAL

. 3 MILITARY
23 ~
ACADEMIC T~
EMPLOYMENT 14

UNKNOWN

n.
FURTHER
STUDY

5 .
MILITARY

UNKNOWN



Q

ERIC

Aruitoxt provided by Eic:

FOREIGN NATIONALS

Forcign nanionals among  adation protection
graduates represamied only dive pereent of the total
(see Table 2), 1he same percentage as in 1971-72, In
that year, all griduates who were non-U'S. ctizens
received MY degrees. The 1972.73 nonecitizen
graduates received one BS. cight MS and tfowm PhD

degrees. At least one of the PhD recipients went to
work for a foreign govermment.

Non-citizens among graduate errollees in the Fall
ot 1973 represented nine percent at both the MS and
PhD> levels. Six percent of seniors and three percent
of juniors were forcign nationals,

Appendix 3 shows the number of foreign
nationals by institution.

TABLE 2
FOREIGN NATIONALS ENROLLMENTS
AND DEGREES IN RADIATION PROTECTION

DEGREES GRANTED
ENROLLMENT FALL 1973 JULY 1972 - JUNE 1973
JUNIOR SENIOR MASTERS DOCTORATE BACHELOR | MASTERS DOCTORATE TOTAL
YEAR YEAR
= % : % = % z % = % = % = % =z %
3 3 6 6 29 9 kK] 9 1 2 8 5 | 6 13 6

WOMEN AND MINORITIES

No accwrate information has been available 10
indicate the degree of pagticipation by women and
minorines in the radiation protection field. A cursory
examination  of  the roster  of  certitied  health
physicists o1 the membership list ot the Health
Physics Society reveals very tfew temale. oriental, or
Spanish names. At any  pathering o radiation
protection personnel. one finds very few, il any,
wenitiable mimority group representatives. Radiation
protection s a licld which should imerest  the
scientifically  walented student - with humanitarian
leanings. regardless o sex or ethnic origm,

To get more accurate  informghion on the
numben of vomen and mimorities trainmg in the
radistion  protection tield, the AFC modified the
enrollment and  degree data collection form: (see
Appendin 0) 10 abtain such intormation. It was
aratifnving to find thar wonen ine beginning 1o enter
programs ol radiation pratechon inoancreasing
numbers, and the thiee recaving PhIYs made up tour
percent of the total Ph’s. Women alvo represented
sin pereent of MS and cight percent ot BS graduates
(see Table 3 and Appendin 3). These tigutes are
substantally lugher than the estimated thiee pereent
or less who are presently m the tield. Indicative of the
macrcasimg ierest in the hidd by women o the
present enrollment: 23 or seven percent ol the Phl)'s:
24 or eight percent of the WSS aight seniors, and 24
ftniors Lre women.

Blacks are greatly underrepresented as evidenced
by the few participating at all levels. Two blacks
(three percent) reccived PhD's and only two, or less
than one percent, are PhD candidates (see Appendix
3). Only one black received an MS, and four are
presently enrolled in MS programs. However, three
pereent of seniors and 16 percent of juniors are
blacks.

Spanish-speaking (or Spanish-surnamed) persons
represent an even smaller proportion in the field.
There was only one Spanish-speaking graduate a
PhD. Spanish-speaking degree candidates include two
working for Phi)s, five working tor MS's, and one
undergraduate senior. Six Spanish-speaking juniors
represent five pereent of total juniors in radiation
protection,

L1.S. citizens of oriental extraction are generally
represented in larger numbers than blacks. Two PhD.
four masters and  one bachelor’s  degrees were
awarded to this etimic group. Thiee full-time and one
part-time  PhD  candidates, six tulliime and one
pani-time Master’s degree candidates, and four seniors
are in this category.

The increased participation by female, black, and
Spanish-speaking persons at the undergraduate junior
level as shown in fable 3 18 not indicative of a
nationwide trend. however, Most ciedit must be given
to a new BS-level program at Manhattan College.



which has aggressively sought minorities and women.
Participants in this program have just reached the
junior level and represent SO percent of the women,

94 percent of the blacks. and 100 percent of the
Spanish-speaking juniors reported in this study.

TABLE 3
WOMEN AND MINORITIES ENROLLMENTS
AND DEGREES IN RADIATION PROTECTION

DEGREES GRANTED
ENROLLMENT FALL 1973 JULY 1972 - JUNE 1973
JUNIOR | SENIOR| MASTER| DOCTORATE | BACHELOR | MASTER | DOCTORATE TOTAL
VEAR VEAR
2 %= %= %| # %= %= %= %l =® %
Woman,
US.Citizens |24 22} 8 sl 8| 23 718 819 613 411 6
Blecks,
U.S. Citizens 18 16} 3 3| 4 1 2 110 - 1]2 3|3 1
Spanith Speaking,
U.S. Citizens 6 si1 1156 2 2 110 -10 - 11 111 -
Oriental,
U.S. Citizens 0 -14 4|7 2 q 111 214 3 {2 3|7 2

1. USAEC. Radiation Protection Enrollment awd
Degree Suncvy, WASH-1229 (73), which is the
source of all references to 1971.72 information
throughout this study.

to
.

American Board of Health Physics Applicants,

Moeller. Dade W.. Analysis of the Records of

3

54

HSPI/EHS 70-3. Marvard University, Buston,
Saly 1970.

t.S. Atomic Energy Commission. Regulatory
Guide 8.8, “Information Relevant to Maintaining
Occupational Radiation  Exposure a8 Low as
Practicable (Nuclear Reactors),™ July 1973,
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APPENDIX 6
UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20848

NOV 2 1973

Dear Sir:

Enclosed axe the forms for obtaining information on radiation protection
enrollments for this fall apnd graduates during the past academic year.
We are anxious to receive your response as quickly as posaible, as the
information derived from your response and those of other radiation
Protection faculty has proved to be useful far beyond the AEC management
function for which the survey was designed. For example, the report

has been used by AEC and several private firms as a recruitment tool,
directing would-be employers to schools Producing a particular type

of radiation protection graduate.

You may note a few changes in this year's form, but the basic infor-
mation will tie in with that reported previously. The breakouts for
sex and minority information result from numerous requests for such
information as well as to satisfy our own needs. The placement daca
supplied last year were of great value for making manpower projections,
s0 we would be very grateful if your response to these questions is

as ccmplete as last year.

1f there are any problems in completing the questionnaire, please
Place a collect call to Mrs. June S. Chewning, Acting Chief, Manpower
Information Systems Branch, at 301 973-4417. We would appreciate

a reply by November 12, 1973, at the latest. Thank you for treating
this as a high priority request.

Sincerely,

., P 2 ;'

c. ¢
'/ { vt
H. T. Herrick, Directo
Division of Labor Relations

Enclosures:
As stated
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UNITZD STATES ATOMIC ENERGY COMMISSION
Division of Labor Relations
Washington, D.C. 20545

Radiaticn Health and Radiation Safety (Health Physics)
Enroliment and Degree Survey

INSTRUCTIONS FOR COMPLETING FORM AEC617

This survey is conducted by the Atomic Energy Commission as part of its continuing effort to
assure itself and its contractors a supply ot well prepared experts in the nuclear field. With this
questionnaire we hope to determine, by degree level, the yearly supply and anticipated supply of
those trained in health physics, radiation health or safety, radiological health, or similar programs,
who would be qualified to be responsible for some major phase of a program for the evaluation
and control of radiation hazards.

PLEASE READ THE FOLLOWING INSTRUCTIONS BEFORE FILLING OUT THE
QUESTIONNAIRE :

Instr. a.

Instr. b.

Instr. c.

Instr. d.

instr. e

Curriculum. Using a separate line for each major program, report only curricula which
orepare students to participate in conducting, cnordingating, directing, or planning a
program for the eviuation and control of radiation hazards for an installation,
community, or state agency.

Report only students enrolled definitely as candidates for a degree. Report co-op
students’ as being enrolled full-time. If exact figures are not available, please give best
estimate and indicate by “E" after the estimated number.

Pre-Doctoral Degree. Enroliments for professional degrees beyond the bachelor’s are to
be included with master’s de .ree enroliments to simplify thisreport. Also see Instr. d.

Doctoral Programs. Report only enrcliments specifically leading to a doctor’s degree. If
ultimate degree is uncertain, report as master candidates.

Women, Minorities, Foreign Students. Requests for information zbout women and
minorities are numerous. The number of foreign nationals is important to predicting
manpower supplies. Theretoie, please provide as accurate a breakout as possible. Blanks
will be teated as zeros.

* For purposes of this survey, a co-op student is defined as one who alternates sessions of
schooling with sessions of employ ment in a position related 10 his academic specialty.
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Radiation Protection Depree Survey Supplement

Reporting Institution Date

Please indicate placement of degree recipients reported on AEC Form 617:

Placement or plans after graduation
(Please show in paren. numbers returning Degree Recipients July 1972-June 1973
to previously held positicns) Bachelor Master Doctor

a. Further study

b Academic employment (students
employed part time should be
shown in a.; also see f.)

c. U. S. Government employment

d. GOCO (Gov.-owned, Contractor-
operated installations) employment

e. State and Local Governmert
employment

f. Medical facilities (including
teaching hospitals) employment

g. Industry employment

h. Military service

i. Unknown

U S GOVERNMENT PRINTING OFFICE: 1974—505—78:6
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